Introduction
============

Stress related to medical education has been an important issue in English-speaking countries for the last several years \[[@R1]\], \[[@R2]\], \[[@R3]\]. However, it is now gaining awareness and importance in German-speaking countries as well \[[@R4]\], \[[@R5]\]. Medical students seem to be exposed to several, specific stressors during their studies in comparison to their similarly aged counterparts who study other subjects or are already employed, for example high expectations, high selection pressure, limited teamwork opportunities, high competition levels and very little training in practical skills during their studies \[[@R6]\]. There are also specific emotional stressors experienced, such as the dissection in anatomy courses \[[@R7]\], and the work with suffering and dying patients in clinical settings \[[@R1]\]. As a result, medical students show higher rates of anxiety, depression and burnout symptoms \[[@R3]\], \[[@R8]\], \[[@R9]\]. Not only has medical school-related stress a negative impact on the health of medical students, but also on their academic performance and empathy for patients \[[@R10]\], \[[@R11]\]. High stress levels were shown to increase suicidal thoughts and thoughts of giving up medical school \[[@R12]\]. At the same time medical students and doctors are hesitant to admit to psychosocial stress or accept professional help \[[@R13]\]. It is just as important to recognize stress in students early, as it is to develop stress-preventing resources through health-promoting interventions. Most instruments used to gather work-related stress information, e.g. the German questionnaire "work-related behavior and experience patterns" (AVEM - Arbeitsbezogene Verhaltens- und Erlebensmuster) \[[@R5]\], \[[@R14]\], \[[@R15]\], are based on the general risks and individual coping strategies. Only few instruments gather information about the specific stressors themselves. Dyrbye et al. \[[@R12]\] recently created the "Medical Student Well-Being Index" which consists of seven items gathering information on symptoms of burnout (including emotional exhaustion and cynicism), depression, stress and fatigue, as well as information on the mental and physical quality of life. However, this instrument has not been widely validated, nor is there much data to compare. Bachmann und Brunner \[[@R6]\] collected data from two Universities in Zurich using instruments, which were neither specific for medical education nor broadly implemented amongst students in other disciplines (e.g. \[[@R16]\]). In 1984, Vitaliano et al. presented the „Perceived Medical School Stress Instrument" (PMSS), which was meant to acquire information on stress amongst medical students and which was subsequently widely implemented \[[@R9]\], \[[@R17]\], \[[@R18]\], \[[@R19]\], \[[@R20]\]. Bramness et al. \[[@R20]\] used a slightly modified version of the PMSS in studies with Norwegian students. In other Norwegian studies \[[@R9]\], \[[@R19]\], a three-factor-structure was determined describing firstly, that „medical school is cold and threatening", secondly „worries about work and competencies", and thirdly „worries about finance and accommodation". The objective of this project was to develop of a German version of the PMSS (PMSS-D) and to assess its psychometric properties.

Methods
=======

Applying recommendations made by the „Quality of Life Special Interest Group - Translation and Cultural Adaptation Group" \[[@R21]\] we completed the following steps to create the PMSS-D:

Preparation: Electing the slightly modified Norwegian version of the PMSS \[20\], which is based on the English original \[[@R17]\], \[[@R18]\], as the basis for the translation.German translation: The original questionnaire (modified by \[[@R20]\]) was translated by both authors and a native German-speaking translator, all with fluent English skills. One translator possessed a translation diploma and all were experts regarding the methods and contents of the questionnaire.Comparison: These three translations were synoptically compared and a consensus between the translators eliminated any divergent translations. This resulted in a preliminary German version of the PMSS.Translations back into English: Two separate native English speakers with fluent German skills were asked to translate the preliminary PMSS-D back into English.Review of the secondary English translations: The authors compared the secondary English translations of the PMSS-D with the original questionnaire. Discrepancies were analyzed and considered while editing the preliminary PMSS-D.Harmonization: All translations were compared and any incongruities were rationalized and cleared up.The edited PMSS-D was presented to medical students in their fifth year for a theoretical test evaluation. This was done as part of a longitudinal study on the development of psychosocial health in medical students. The students were informed of the test and could choose whether or not to participate (informed consent). All data was analyzed anonymously and the entire study had previously been cleared by the ethics commitee at Freiburg University.Cognitive Debriefing: A group of 19 medical students (native German speakers with fluent English skills; n=19) in their first year received an English and a German copy of the PMSS. They were asked for a free text commentary on both versions and the test-retest reliability was assessed.Review of Cognitive Debriefing: On the basis of the results of the cognitive debriefing, the final version of the PMSS-D was formulated.Editing: The final copy was edited for small mistakes such as grammatical errors.

Statistical analysis was completed using SPSS 15.0. Ordinal descriptive statistics are presented in the form of means and standard deviations (SD). Nominal statistics are presented using percentages. The reliability of the PMSS-D was measured by using the item-intercorrelations and Cronbach\'s alpha results to assess the scale's internal consistency. Variations within the study group\'s ordinal variables were calculated using a two-tailed t-test or a simple variance-analysis (ANOVA).

The short version (SF-12) of a questionnaire on health-related quality of life (SF-36) \[[@R22]\] was used as an external validation method. In the SF-12, selected items from the longer version are combined to create a physical and mental summary scale. 87-94% of the variance in the SF-36 physical and mental summary scale scores can be explained through the SF-12 items. Reference scores can be found for number of different populations \[[@R23]\], \[[@R22]\].

Results
=======

The modified English version of the PMSS, as well as the PMSS-D based on this version, are depicted in Figure 1 [(Fig. 1)](#F1){ref-type="fig"}.

The translations into German and back into English, as well as the comparisons and the harmonization (steps 1-6 of the method) were completed easily and with few discrepancies. Small incongruities in the translations were quickly and effectively resolved by consensus between the translators.

The Norwegian PMSS authors used the same 5-point Likert scale as Vitaliano et al. used in the original PMSS \[[@R9]\], \[[@R19]\], \[[@R20]\] (ranging from „I strongly disagree" to „I strongly agree"). However, in the original version the scale score encompassed 0-4 points, while Tyssen et al.\[[@R9]\] used a scale from 1-5. To ensure direct comparability to data from Tyssen et al., which represents the largest sample within the Norwegian studies, we also used a scale from 1-5 (1 = I strongly disagree; 5 = I strongly agree).

There were no changes necessary in the phrasing of the questions as a result of the cognitive debriefing. The correlation coefficient (Pearson's r) between the English and the German versions was .943.

56.3% of the fifth year medical students participated in the test evaluation (n=169 of 300 fifth-year medical students). The mean age was 25.6 years (SD=3.1), and 71.3% of the participating students were female.

The results from our sample are shown in Table 1 [(Tab. 1)](#T1){ref-type="fig"}:

The item inter-correlation was moderate with a maximum Pearson's r of 0.45. Cronbach\'s alpha was 0.81. The mean sum score of perceived medical school stress was 30.7 (SD =7.6) and there didn\'t seem to be any differences between male and female students regarding the overall stress level. Female students did, however, have a significantly higher amount of anxiety regarding the inability to master the entire pool of medical knowledge, while male students more frequently described medical school as cold, impersonal and bureaucratic and considered it more of a threat than a challenge (medium effect size).

Students who scored above the 75th percentile in the sum of their perceived stress had significantly lower scores in the physical and mental well-being scales (see Table 2 [(Tab. 2)](#T2){ref-type="fig"}) with an especially high effect size for mental well-being.

Discussion
==========

The objective of this study was to translate the PMSS into German. This was done in several steps using a systematic and recognized method and proved to be feasible. In the test evaluation the instrument proved itself to be valid and reliable.

As experience has shown, the translation process cannot be done word for word. It is important that the ideas behind the words are correctly interpreted and translated as well. Also, cultural differences and special features of the target population need to be kept in mind \[[@R24]\]. For example, the expression \'Medical School" in the English original describes, when translated directly into German, the university or faculty where medicine is taught. In the German translation the term „das Medizinstudium" needed to be used to describe the studying of medicine as a student.

The results of the test evaluation show the good reliability (Cronbach\'s alpha 0.81) of the PMSS-D, which correlates with the Norwegian results for the modified PMSS \[[@R9]\]. As expected, the first external validation test resulted in a stronger reduction of physical and mental well-being in students who experience high stress levels compared to those with low stress levels. There is a higher effect size for the difference in mental well-being.

The stress sums measured by the PMSS-D in our sample were higher than those acquired from Norwegian students in higher semesters \[[@R9]\], \[[@R19]\]. These differences between Norwegian and German students might be consistent with the higher satisfaction of Norwegian doctors with their working conditions (whether in a hospital \[[@R25]\] or a practice \[[@R26]\]) compared to their German colleagues. Our results did not show a significant difference between male and female students in their stress levels but male students more frequently experienced the university atmosphere as cold, impersonal, and bureaucratic. Males also experienced medical school as more of a threat than a challenge in comparison to their female counterparts. On the other hand, the female students had a higher fear of not being able to acquire the necessary specialized knowledge.

A strength of this study is the application of the internationally accepted „Principles of Good Practice for the translation of Assessment Instruments" \[[@R21]\]. A review of translation methods for assessment instruments by Maneesriwongul and Dixon \[[@R27]\] showed that there is no gold standard. The "International Society for Quality of Life Assessment" created guidelines for a translation process that respects cultural specialties. These guidelines were used in the recommendations made by the "International Society for Pharmacoeconomics and Outcome Research" which were used as an orientation for the translation of the PMSS-D \[[@R21]\].

The population included in our study consisted of medical students in their fifth year at a German university. A generalized statement is difficult to make from this data. The implementation in normal populations requires further psychometric testing and external validation.

With the creation of the PMSS-D there is now an instrument for the measurement of stress amongst medical students available in German-speaking countries as well. The PMSS-D can be used on its own or combined with other tests reflecting health-promoting resources in medical students. The objective of future studies should be the (further) development of health-promoting and illness preventing interventions aiming at the setting and the individual student.
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